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For decades, researchers in animal behaviour have been largely concerned with the accuracy, and not the speed, of decision making, and have measured choice percentages when animals faced multiple options in terms of foraging, mates or predation risk. In human psychophysics, however, it has long been known that decision accuracy and speed are interrelated, and accuracy can only be understood in a meaningful way if decision time is also quantified [1, 2] . This is because, in noisy or uncertain conditions, accurate decisions require a higher sampling time [3] . In research on nonhuman animals, this interaction has received more attention since two studies in 2003 examined the possibility of speed-accuracy tradeoffs in olfactory discrimination by rats [4] and colour discrimination by bees [5] . Far from simply copying concepts from human psychophysics, behavioural ecologists have since explored several new dimensions of such tradeoffs, including their ecological and evolutionary relevance -for example, in househunting ants [6] , spatial exploration by passerine birds [7] , predators choosing between aposematic prey [8] , and predator avoidance behaviour by pollinators [9] .
Burns [10] recognized the potential implications for research on animal 'personality'. Rather than the typical scenario where speed-accuracy tradeoffs are evaluated within subjects, there might also be consistent between-individual differences in terms of whether an animal places greater emphasis on speed or precision [2, 5] . Some individuals might consistently be meticulous and slow, while others choose a 'fast-and-sloppy approach' -and perhaps such 'impulsive' individuals might not be selected against, because despite their high number of errors, their strategy can be advantageous, if the temporal costs of accurate decisions exceed those of errors [10] .
One of the major challenges in research on the individuality of animals, from insects to humans, is understanding its adaptive significance [11, 12] . How can multiple 'personalities' persist, side-by-side, in the same environment, when one might expect that one particular configuration of traits might outperform all others, and should therefore be favoured by selection? One possibility is that variation is selectively neutral [11] , but in many cases, spatial and temporal heterogeneity in the environment might play important roles in maintaining diversity [12] . As they report in this issue of Current Biology, Burns and Dyer [13] set out to identify the kinds of environmental conditions that might favour 'fast-and-sloppy' individuals among honeybees, as well as the conditions that might give 'slow-andprecise' individuals an edge.
Bees typically obtain their entire diet -nectar and pollen -from flowers. In doing so, they operate in a 'pollination market', where they must choose adaptively between multiple flower species that differ in reward profitability, handling costs, densities and predation threat -and memorise these features by associating them with flower signals such as colours [9, 11] . The complexity of this interaction makes the collection of meaningful data in field conditions difficult, and so Burns and Dyer [13] used artificial flowers with precisely controlled rewards and colours. The authors assessed the 'personality' of 12 freely-flying worker bees by evaluating choice precision and times spent in flight between flower visits, and the consistency of these parameters over time and experimental conditions. They then quantified their individual nectar collection rates by testing each bee in two conditions ( Figure 1 ). In both conditions, the bees foraged on a patch containing two 'flower species' with two similar colours, with one flower type containing nectar and the other containing water. In condition 1, there were as many rewarding as unrewarding flowers. Therefore, the cost of inaccuracy was relatively low, as bees had a one-in-two chance to find nectar by random choice. In condition 2, however, the rewarding flowers were outnumbered by the similarly coloured unrewarding flowers by a factor of two, so that bees had a 33% chance of finding nectar.
Burns and Dyer [13] found that individuals fell along a continuum from slow-accurate to fast-inaccurate strategies. Moreover, they discovered that, when there were equal numbers of both flower types, fast-inaccurate bees collected slightly more nectar than slow-accurate bees. Conversely, when the accumulating cost of mistakes was higher, slow-accurate bees clearly out-competed the fast-inaccurate bees (Figure 1) . Therefore, these findings support a differential advantage for each 'personality': when discrimination is difficult because flowers are similar, but costs of errors are low, it is advantageous (or at least, not detrimental) to be fast and inaccurate -perhaps a reason why rewardless orchids are able to persist in the pollination market [14] . But when a highly rewarding flower species is far outnumbered by poorly rewarding ones, a slow-accurate bee will bring back more nectar to the hive.
Burns and Dyer [13] propose that such intra-colony variability is essential to colony survival in that it enables the colony to respond flexibly to environmental variation. Indeed, the array of available flower species will vary with season and, within a flower species, the availability of nectar varies across time [15] [16] [17] . During the foraging season, or indeed in meadows simultaneously available within a hive's flight range, a colony is likely to encounter conditions resulting in selection pressure maintaining both personality types.
Burns and Dyer's [13] findings open up several promising avenues for future research. For example, for how long does an individual retain its strategy -is there indeed lifetime repeatability in speed-accuracy strategies? In honeybees, the genetic architecture, and the physiology, underlying individual differences is especially well researched [18] , but we do not yet know the genetic basis (if any) of psychological dimensions such as those under investigation here, or possibly any individual differences in sensory performance. Indeed, genetically diverse honeybee colonies, where workers all stem from the same queen but multiple fathers, harvest nectar more efficiently than colonies where all workers share the same father and mother [19] . However, the mechanism by which such diversity promotes foraging performance has not yet been identified. It would be interesting to compare the range of foraging strategies (including speed accuracy tradeoffs) displayed by foragers from colonies that vary in genetic diversity (i.e. where the tested colonies differ in the number of males that the queen has mated with).
And what is the ultimate reason that each individual does not have the full flexibility to switch from a fast-and-inaccurate approach to a slow-and-precise one? While some (limited) flexibility to adjust speed and accuracy has already been demonstrated [5, 13] , perhaps the colony functions best if each individual is pre-programmed to be flexible only over a limited range of conditions, where it becomes a specialist in a given strategy [16] -but this hypothesis, too, requires empirical support.
Moreover, the diversity of personalities in a bee colony means that some individuals will perform better in some patches/meadows, while other individuals will be better in other environmental conditions (as shown by the target article). Because each bee can decide where to forage depending on its 'personal' experience of foraging success, a prediction is that workers should distribute themselves adaptively across foraging locations that differ in reward variability. Does each personality choose patches or meadows where its personality works best?
Burns and Dyer's [13] results might also help explain the controversy surrounding 'risk-sensitivity' in bees. Several researchers have confronted bees with choices between two flower types equal in average rewards, but differing in the variance of rewards: for example, flower type A might consistently offer one unit of reward, while flower type B contains two unit rewards in every other flower, the other ones being empty [15, 17, 20] . So far, scientists have not reached a consensus about whether pollinators are more typically risk-averse (preferring flower type A) or risk-prone (choosing flower type B). However, one reason for the contradictory results might be that individuals with different personalities were tested, or colonies where one or the other personality type predominates. 
